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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a void generated 
on the bonding surface between a wiring tape and a heat 
sink in a TAB tape BGA type semiconductor device with 
double-sided wiring. 

SOLUTION: An insulating binding material 2 and the heat 
sink 3 are provided on the back of a wiring tape 1 where 
first wiring 102A and an external connection terminal 
102B are formed on the surface of an insulating base 
101 having an open center section. A semiconductor 
chip 4 is provided in the opening of the base 101, and an 
external electrode 401 of the chip is connected to the 
first wiring 102A by a wire 5 for molding by resin 6. In a 
region other than second wiring 103 and its periphery on 
the back of the wiring tape 1 , a ground layer 1 04 
covered with a copper-plated layer 105 is provided, and 
the first wiring 102A on the surface of the base 101 is 
connected to the external connection terminal 102B via 
a via hole. Between the second wiring 103 and ground 
layer 104, an insulator 108 is provided while the insulator 
108 sandwiches double plated layers 105 and 107. 
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(54) BKH0«ft] ¥^S£g££tf*<3§S^£ 

(57) imm («je«) 

[R|] P5®ESO)TABf-?BGAl^»:gl(D 

r=* 1 gfi*& 1 o 2 A&tf nwiMK*?- 1 o 2 b &mj& l 
^^mi«4o 1 <tmiiBi«i 0 2A$^-r-v5-c 

ft«LT»||i6T?^— ;U KtSc ^1 <7>g®(:: 

I*£2£IK1 0 3£*-a>HB€Mfc<«iftlC* fl>y4rH 
1 0 5T?9ofc»i&J|1 0 4*»(t*«1 O 
1 1BS 1 O 2 A»tf tt»tt««3- 1 O 2 B <t e??L^ 

itsatSo sk2beibi 03^^11 04r«i(i2m 

*V*H 1 0 5-1 07 £l**^T?H6fi(* 108*8 
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0m 1 ±m mmm izm 1 Eta&tf ^o^ntmm^ 
®W5iz ct; y it it l "C ft ^#Wi*SS(c fc % 

B 2 IBSa&l/iifrfBJg 2 E&<DJI)S£R& < 
WIH»2iBI8&tftti&«fiBa>SH(c* (Au) #>o^ 

a>ie 1 ±m (SAB) -tc:* 1 aB«a«^a>n«««i«s 

miEE«-r--:rtDS5l±ffl (SBB) £*t[6]^f£!g2:£ 
B (S«jB) lc. ttlBT— ^SW(DBP«4t3|iB»rc» 

»IEI6«i*a)SfrtHiBt8T— * rt-fcffi £ ^fSlf 3 

ElcttSMSSEBLT* W1EE«^— ^£Jfc»«£flH» 
*«ttiMfi»*xa** frlBtt^ffio>. MfE@B*a^-:7 

«HEE«*fi(DBPffl©#aW*^^^ *>f-f>^ 
-f-W St/^^t^0)tg^a5^i*ih-r^i*JhX^<b:^«^ 

MfB^~^S«a)|| i iB&tflg 2 ±®cD^tu-?ti(c^ 
U 

wiBT~^»»a)i!if«tt«(= H5IBB 2 ±b«* £ em 

U 

WIE*2±B-t(D*BttJ|«*x V 5 t >yLT. I2i 
BfttfttibBttJI («f9>KB) S»J«U 
K t BIB*® t 1 — ^(D + 10» K B P ffl* * J* L . 



IIGft 1 ±B±OWtt*K*i >^Lt, S 1 SB 

mibb 1 ±®±ir. MtBjg 1 Ea&tf«a>nffifta«i7- 

*<»»Ml=Bai-r * * 5 fcE«fitBK£tf J* U 
WIE« 1 E«Xtf -tonffttMtt^OBttlH. WIB« 2 
E«»tf»*«ttB*H(=JB2«)o#Ji*»SlL. 
85ffiS2E»(DHjaic»tt<z>Jte«»;*^fliLr«jb* 

t -T « ¥*{tttBa>Hift*&. 

[000 1] 

[»wa>B-r*ft«#iH **bi** 

flMWKSSfclcBU tele. E«^— :7lctt»«*»*L 
fcf-^BGA (Ball Grid Array ) Ha>^*tM£SK 

[0 0 0 2] 

[^3fe0ft^] BGAHa>*aw**«a>-oic 

TAB (Tape Automated Bonding) t— ^(Dcfc 5 ft^f I* 
Elft-r — :7£ffil*fcT— ^BG A (KIT* T-BGAi 

[0003] ifriBT-BG as<d#sh*kbi*. mi 2 

(a) atfEM 2 (b) (c^-Tct 5(c. *i|>»35<BP* 
*tfc*fe«1±0)^-^*«« 1O10*1iB (£«!IB) 
lcI1Ei102 A&tf*0>»tMft|ftfl|? 1 0 2 B*<fl$ 
/£2*LfciE*^-^ (tabW) 1«SH\1MEE 
«ir— ^ia>jm±B (SflB) £*tfirr**2±B 

(SCAB) ic. X7K*S/36»BBO>«k3ft!»«<b 
ttttttfr&tt^fefti* 2**«*1±TWIMR 
3*»»U. »mtt«3 0>ttlEE«T-~^ia)BBPffl 

Ort«P«l4 0 1 <t8frfBm 1£(R10 2Ai:*<*>f^ 

1 E«(onff»aa?- 1 o 2 b±izi*. «x.tf . Pb- 

[0 0 0 4] BirfBT-BGA^C0^«{*^g-e 

fJlBIB^^-^ (TABW) 11:, W 

iB^r— ^**ti 0 io>mi±m&xfm2±m(Dm'%{zm 
mztetft Ltz 2 y zjism&om&T-zfzm^T. mi 

3(a) MH1 3 (b) {Z^-Tcfc5(-. flfB^— ^ 
«10 1(D«1±H (aflj®) (c«^E«lf (Z>« 1 E« 
1 0 2 A»tft©n»ft«*T 1 0 2 B*K(t. lWfE^r 
— 0 1(DSB2±H (XflB) (=WREI»&£(D 

B2EJS1 0 3£iSltrtN^ 0 SIfBx-^S#1 
0 1 ^m2±®lciSlf^ttfcBirfBm2E^1 0 3a)JSH 
4>*JK€B EH 3 (a) (C^*r«fc5(Cf$ife 
(^9>KB) 1 0 4A<»l+6ixW«. ffllESS 
2I81 Od&tfttttl&1 1 o 4±(cii^^o#B 
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(«i*>o*«) 1 o 5 ttrfcy. mzmtb-o 
£M 1 o sit. WsEt~^s« 1 o 1 oHfseaarcsit 
b+L/cermccfcywjEigiiBai o 2 AXtf-tawa 

[0005] miess 1 ie& 1 0 2Aatfrt«»a 

UvXh (SR) ^>7thV^L/yXl> (PSR) « 

a>E«ffiaiKi o 6A<»it&*LT:^-So «mbkie«i 

0 2 ASl/^tDnSPfgllSffi^ 1 O 2 B(D|g^gP(CIi. «J 

ia« 1 1 o 2 A©7-f^/t:>f-< v^ffc&tfWKtt 

fflttM«BT-1 0 2B<Z>r4^f£tt«tt* J fe<^-*fctolc. 
#J*(4. — ^^r;u (n i) a&oSJBXtf* (Au) too 
#»*W»*1±fca&oSJi <|g2tf)o£JI) 10 7*<» 
J*S*VCl*4 0 

[0006] *fc % WE2> *;u*l*a>EiBT-— (t 
abW) t?I4 % *rK&S»£tey#l*4BS. £fef4 

*tL<i**t«saiLfca*i:<ky, iss^®. -rfc 

^>*>IS2|B^1 03. f£tfe^{£Jf 1 0 4. Rlf^H^CO 

3 . fgifeS&Jl 10 4. &r/«ltf>o *« 1 0 5 

ISiL-T 4 mil (b) Cc^tfccfc5*too^H 

1 0 7«WtS6»4<»4. 

[0 0 0 7] fJfB2>^>Uffiiga>ia^^-^ (TABf 

ip]±(Dfcftic. as 1 en 1 o 2 Aatfn»»a*T- 1 0 

#■ 1 o 7 zmm-r&tzto. mztb^zm 1 o 7 
-f4P£c:. mtm2m.t&^ 0 3atfauMfin 040 

(lie. heir 2 bam 03. t&f&n&m 1 o 4Mffl^ 
[0008] cct, ttE*2Ei(n 0 3&tftttt!Wtt 

H 1 0 4tf>aE<Dffl£>o#Ji 1 O 5|C#)o£JI 107S 

cfcy. «Mtt<&B£ifc4e— JUBUttt* 2 kgf /cm* 

[0 0 0 9] KTET-BGAS(Z)i|£SH*:3Sai4 % ^g<D 
/hBftl=fc**LV «6ffl-t*E«^->Tll=»rt-r4E 

«*<«fflib**LS^^t(cp»y-&5E«raop H 1|!lta< 
ftotsrjjy, P»y$5Ei»n-ea>«tti!ittd. 
* <t iE^r«i(7)ffis>r > * >x 1= £ 4 y -f 



fcto* 4<z>ii. ffrfEiEf«(&*^#££#>4 

«#E«(caWn**L««BEia>«ffi«*<**LV BdfE^ 
»f*^^>T4a>»ft«flE*«»-r««a[E«T?**. * 

(Dfctf). fftfE^-^SttOMfEfl^IEfS (flMBMU O 
2 A) m$hfe«l±l(OMl:iaBtfl (IS 2 IE 
ttl 0 3) Zf&f&L. «TEVSEIt£ff«Ett^&a^ 
M-«cfc|c*y % ttEtt«E«£BSE!fta>raof§E<f 

[0 0 10] Sfc* WEEUx- 1 ? (TABf-^) 1 
flO*1±H±lc»lt6*L4«#EIBBn?ti. »y*3E 

MH±a>iiMtf&<tt«£* *n«w»tiMPt> 

^ /<;ux ft if <7>fI*§-*fl£*<a*L 4 £ I* 3 MBtffc 4 o * 
0>tctf>. 013 (a) «fc 5 HMEEta-r— 37 

(TABf-^) Of 2£S(D, fHE*2EJ8l 03S 
t;*(DaiSB<fl«i:*iMttI <C^>KH) 10 
4£i£lt4o flfEISifem^Jl («T9>KE) 1 0 4(z 
fi. lHEXlEtBl 0 2 Alca*i4«3![lc < fcy«±r4 

«**ff*>«^cfcaft*isic»«5«*<a*L4<DT?. * 1 
EtBi o 2 Ao>aa-f >y^*>x-¥»E«iaa>«s-<> 

***>x* Kfite^nx h— »«A»tt±lKI>-r«c 

£*<-t?#4a>-e* fflxtf. frfE^isE^ (tireEte) 1 

0 2{cBHa«#A<Hiin**L4»«-<F^ic*a-t!*y. 

tf«#a>es»*<DH»fb* H4 c 

[0 0 1 1 ] 

*©a«-<?i*. 2y5»;u«5ta>E«T-^*ffl^r. Mr 
EE*i L -^ia>*2EiBi 0 3&i;»*«(aji 

>KB) 10 41CW (&fftt) 2^LT»iffi 
3*»Jr*-4*#lc. S/-httO)»»«tffl^4/S:«). 
H1 13 (b) ic^-Tcfcaic. ffirfESB 2gE*g1 o 3£J£tfe 
■M1 0 4©Bi:#-f K1 l*<-e*Tffift*<SoTL 
totzsb. »»xa*i::fci+4ADj»ffl«^ S« D « 
tLt««*i:«#fy^4*6ti:4l»i:J:^ tt 
IE/1-W K1 1rt«c»ofcfflft36<»»LT. MIEB2i£^ 

1 0 3<DHifl(D»»*t2 3&<M«|-r4i:^5HIH*<fto 

[0 0 12] MfEm2iEISl 0 3&t;itttlttl 

1 o4cog®tD^o^jii 0 7i4. WBa»**f2^a)ffi 
#t±^-rLt<fc<fti^(Dt?. mEtt2Eftki 03^ 

fflT?«*«2A<«lBLT^^^^*<±i:4fc. ^O^^ 
y^aWafr LT««WI=E«x-^ 1 i:S**t2*<«fJBI 
LtL*5fc^ S*0)««tt*<«T-r4t^5ffllHA< 

[0 0 13] ir— ^S*tOi35®(ciEjS 

LfcT-BGAl(D#9tt:8lil:*JL^, «TIB@E^^~ 

^t»**to>»aiffl(=±i:4^ K*«*-i-4^t*<RT 

^ftft^*^«1"4 d £ ic fc4 o 
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[OO 1 4] *«M0)f6(DBMtt. t~ 
«»LfcT-BGAS!a>*»i«*»=*5LxT. B5IEIE& 

[0 0 15] *nw<DWto&bXflz*<Dlb<omttohmm, 
[0 0 16] 

[0017] (D <pfom<fflnz*itzt&m\to>T— -j 

cDUli® (SffiS) A:»lRl-r-6!B2±H (XffiB) l= 
l6«**^tt*-a-rtt»Kt»it % ttEEtSSttOMP 

atitE*iE«itJK>^-f >y7-f"V-e»«L. m 

EE»^-:?aTOE*2±B(=»2E«*ttrt\ flMBff 

2E<a&i/mrSBiB2Ei»oaH*»<M«(c»tfeaaB 

Eft 2E«At;tti6«aji^nEff 1 m&wtonm 
ttatt^sfttt-rswaerssit. ttEtt2E«UDH 

HI3 % «rffilB2E«tB9E»ifeSiajia>ra*ffiS"r^tfe 

It b *IT I * £ ¥*1*KB T? & -5 o 
[0 0 1 8] WE (1) tD^Slc^tUf. »|B»1±B 

arxw 2±no>Hffi(cEf8A<fKja*+Lf= 2 * $ ^mrs® 

EIS^— (TABW) SffllV:T-BGAl(D* 

»f»«Mtr=fiL^r. »EBlf« ?a>ff2Btta>nflr:: 

»») **LTjfctt«*»#Lfc*#lc % fTfEfg2iE*g 

5 t ^^6«*-r*»T?jK-f KabWSILrmBllt2Efll 
IE&£*fel#{* (ftft#) a>M**«BT?#*fca6. IE*Si 
-^^t, »Ba>(Mitt*|pI±-r*cfc35<-(?#* 0 

[0019] ma 2* zjumm&wMSLT-'j <t 

ABf-?) JB2E«1 o 3at/*i6BfiJi 1 o 

fc^o «TE2y*;u«»<DE«^— IRlEII&i; 

WE»2EiBar/tt*sajBa)affiict < =.^^u 



[0020] cc-e. «iE«2Efa&tf»i6«fiB(z^ 

ttEtt*IM&Lrffi^«tt»«9ttaS'r«V 

[0 0 2 1 ] (2) 4>il>«36«HP*tifclBlitta)x-^ 
tt**ta>SSl±E (SfflS) 1 iE*8&tf^(7>Hai 

tt««^A<»J«**LfcE«x— ^^^rtrSEIR^— 
»*lSt, WEE«t— 3fa>Ml ±a (S«3B) <t*r 

T. «JEESx-^ittlSft«$»*-r£tt|ftffi»«xS 

****** , DG^ittf 

*:70rt»««*WEE«*— ^EB**^* >^ 

*i=j;yftiJW-*EiB»»xs£. ttEBttsca 

6 <D»«» ^SiL-T £ StJhxS £ <5¥*tMtS<D 
»**»(cfci>T\ WEBB*— ^waxW*. ffifE^ 
-^*#(DJB 1 ^fflStf* 2 £HtD**L^*llcW«ttfl| 
S£ff£j£U »Ef- ^»*ta>Bfgtt«l=»E*2±H 
«*6tfTTL*»JHL, MEiratt«tH±&tfe7nn 

«:*1fto*It»«L, l»E«2±B±a>*«ttj* 
KSi^f^Lt, K2BiB;&tf&ttBffiB 
KB) ZMfiLL* WEEIS^— ^(D+'^WlcBBPfflJ*^ 
«U »E*1±ffiJ:©»«14»K*x^^>yLT. 

KiBM&tf«a>*fffttttt?«jMtu toe«i*b 
±u\ sirESfi 1 EttAtf«o>nffttli«?A<v»nr=B 
u-r««i:5icEfifiiita«»aL. mEffiBB&t;* 

«HI=*2A-3#B*»«L. nEff2E«coni21lc« 

[0022] HtriB (2) a>#ai=j:*Ltf. MtBmi±® 
2 ±H©CTH«cE«*<^rt * ttfc 2 ^ ;u«atcD 

IB^-x— ^ (TABW) »E2>^;u« 
itOSB^^— ^^fflt^T T - B G A £!0>¥«{*ttC£8 
a-r*HHC MfBiB^^-^(7>fti±®(cftiiES. n 
ffttflM?«»AL. H»TfE^-^S*t(7)jg2^®(cft2 
E«Stf»ifeSfiH (^5>Kffi) SMLfc*. HIE 
E«t— ^a>«2E«a>JHH(c»«<D|ft«i**«*LT 
«ft*1±*cfcl=J:y, S5sBm2iE^ < t|gi&^(iJior H 1 

*WEie«it-ea«>*c4b*<Tf**o "tcotz&b. *<d'& 
a>x«-eWEft2Ett&t;tt««ttfl±iciUt{» (ft* 
*t) *^LTtt»«*»*Lfct#(c % S5SBft2E^<t 
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[0 0 2 3] Z-tz. ltGRlEMaWttktlfll?i:. 

[0024] jut. *sib^[coixt. mmz&mLxm 

[0 0 2 5] *J6«*KWr-6/=:to(D*ia(=fe^ 
[0 0 2 6] 

n(Ccl:«-Xiftffl|a)¥«i*«Ka)«lft«jA«^-r«tAB 
T7fty. B1 (a) f±¥«<*»BG>3FBBL HI (b) 
(±B1 (a) (DA-A' «-ea>RaSI..H2 (a) (iS 
m^r—Jom 1 £B«rt*&jlfcSt5*¥BB* HI 2 (b) 
fill 2 (a) <DSBB« @3liB2 (b) ©«J»ffi* 

B« B4 (a) iiH3tDB-B' «-ea>WBB* H4 
(b) f£|l3<7>C-C' *gT(7>gJr®(!-efc£ 0 B 

1 (b) <DKffiH^tt. *Stttt(D¥*{*SK4>flM« 
««L**<r*fcfc(=¥ffBHB </\v*>«0 ^^B§ 

[0027] Hl7iMia 4 irjSl^r. 1tt£«7— ^ 
1A(4HQ». 10 1lif-^I^ 102 Attff 1 
SIB. 1 o 2 sum 1 SMtDttffitttttt?-* I0 3lil 

2 SIB. 104(«$tfem<£B (4f9>KS) . 1051* 
i3tf>o£B (*itf>o#») % i oeasiBfi&HHL 1 

0 7f4#)o£B (Sb2*)o£B) . 1 0 8(i*g|i<*. 2 

(»«#) . 3 4 7. 

[ 0 O 2 8 ] *HSfe«0)#®i*^g[i. II 1 at/B 2 K 

1 0 1 o>»1 ±B (MB) lef 1ES10 2 AStff 
<&H»fg«aS^1 0 2B3b<^rt*tLfcSIB-r— ^1 
mi^m.mT-~zf^o)m^±ffi (MB) 2 
±B (BBB) i:*«*2Sft«*ttBlt&*i-6tt» 
ffi3<t. frfESfg^r— ^1 (D^P$P1 A^(ciS{fbtL^ 
*t*fy?4t, mS¥*ft?y?4<D*tf«B4 0 

1 ^KriesnstBi o 2 At^iaa-r-STK^-r-f >^r7 

-f-V5<t. ^4* /-fO^-O^^-f-V 

5. ar/^tiferoftttajjb^— KBBeicfcyitJh* 
*irfcy . mffinausiaa^ i o 2 b±ic^c~;us^.7 

A*tt '"t *o fafc "T — ?BGA (T-BGA) 
[00 2 9] *fc % *XM0>¥WttttaTm*«1flK 

Efif-^dABf-^) if*. wibeb^-?©* 



1 snat;*2±ffia>HBics«3b<^ja**Lfc 2^^^ 
«ioTABf-^4y, ni3at;i§i4[c^-r c fc-5 

ic. KlIES^x-^l a>§5fBB2^®{c^2ia^i 03 

ft<ttit&*u ma* 2 em 1 0 3ar/MtBm2ia^i o 
3 a>jgs£Rfc < i&mzt&mmikm > kb) 1 o 
4A<i£itb^Tt>^)o gfriasg 2 sairg 1 0 3&tffg 
±fe^&jf io4it n 4 ic^-f ^ a iz&mzfa&b o #b 

(Wltf>o#B) 1 0 5A<8ltP,tLtUS 0 ftraSfflfto 

£B 1 0 5 1*. striae— :?g*n o 1 a>Bfje{ateizKi+ 

btlfc tf 7?L*^ Lr MIES 1 Effi 1 0 2AW^H 
»»«SB^1 0 2B < tJg^*tL^ o 
[0 0 3 0] *fc % MfBiB^^— ±®_t(C^ 
1 E& 1 0 2 A»tfn»»IJMff 102B(D 

««»Jsm<D»#[i* «5Lli. VJl/?l/yXh (SR) 
^thV^bvXh (PSR) .0><fc5*:SI8«BK 
1 o 6(=*U4iU**L-ci,*«. 
[0031] ^fe . matt 1 iB*g 1 o 2 AS^WS 
fSJ&iiS^I 0 2B<Dtt«»|:ii, #J*l£. -?*;Hbo 

B) 1 0 7 36<»C+6*LTL^* o *fc % Eftf BH 2 ifi^g 1 o 
3&lfl£i6BttB (^5>KB) I0 4±<0ffli0o^l 

1 0 5CDa®(C^sfria^O^B 1 0 7 jW&J*S*LTl* 

-So sriBiS2s«i 0 3<Dfflmiat % mum 2@b 

^103 ^RrGttttlfiM 1 0 4a>M£tt«?«fMi{* 
1 0 8 A<iSlt£*lTl^ 0 

[OO 3 2] £f- % bSTIBSS-x-^1 £ttlM&3£&* 
-?&&m& (»»#) 2(4. »WbttO)x^ 
5sXttBtt£*<J&lt&*i*. 

[0033] *rtB«cSSMR3li. WIE***^^^ 

(Cu) «(D#»jW^&*l*o 

[0 0 3 4] *5gSfe«<7>T~BGAS!<D^*t*|ga'e 
I*. frfEiBI®^— ^1 (DSg2@B*g1 o 3(DBjflI4. HI 3 
S(/i4l:^tj;5^ mrtBm2SBiai o 3 <t MfBISife 
1611 0 4<DBl$«Sfl)*6S»:i OS^lf^^tr 
l^o *<Dtz#). MfBffi^^—^1 (D|g2SB^1 0 3& 
0 4-h(zWfBI6»tt: («»«) 2^^U 
TttfittM* 3 £#|c % !5IBB2iB^l 0 3 

<tf$ife^iiBi 0 4fl)IBI=#-f Ka&«±i:ftt^©-e. ^J^ 
(4. ffiffl*lc*#*5 1 ^^4^t»«|±-r^Sft-C7K-f KA< 
»3ILTffirlBSl2S*8l 03iffi»ft: (»ap#) 2 0)» 
»B©BBA<4i:*ct*Bff* 0 Sfc. B5aBlg2iB^ 
10 3Xtf»JWfii (^5>KB) 104±(D^o^ 
■ 1074IM* (»*«) 2a>»»BO)»»*35<i8Lx 
•^•Ct. KrfBlg2iB^l 0 3^vomm^:W5\f. fr 

[0035] ii 5 nmm 1 o i*. ^mmmo^m^m: 
©«jt*afe*ttwr*/=A0)«-«jtxsiz*5it-saaB 
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T*fo£o fefc. 05 (b). 06. 08 (b). &lfm 
9 (b) It. D30B-B' ^t?(D®f®(ctl^-r^>©fS 

[0 0 3 6] JUT. 0 57!jMI1 1 OlC^oT. *Hffi^J 
©#SW*««0>«ii*a(COL\TttW^-6 0 fefc\ #|g 

felt. fflz_l£. TNorio Okabe, Yasuhiro Kameyam 
a, Hiroki Tanaka, Katsutoshi Taga, "2 Metal Layer 
TBGA Tape for High Speed, High Pin Count LSI Packa 
ging", HITACHI CABLE REVIEW, No. 16, (August 1997), 
49-54 j mztm£*itz&5tji. tt*0 2^^;H«at 

[0 0 3 7] *:|IS6<l»JO#Sf*^gTffiffl-r^2 
^^Uflfigt&EfS^-- y (TABf-^) 
Ale. 0 5 (a) &1/0 5 (b) {C^L*=<fc5fe. «^ 
it. #"J-f 5 K<0«fc3fe»«tt6!)^-^««<Di^ffi|Z % 
ffllS^cD^^tt^ 1 O 9 A, 10 9 BA<^^^if-ffl 

JE&^Si^— :?S*t1 O 1 O)05Slc»*»|-T?a 
yfi+>t*fc % x/N 0 ^^u>^fe^-r?Bitia 

(Ccfc y f#£>*i& 0 i&5Zffimtt£'r—y9itm3:i^— -j 

[0 0 3 8] ;*fC. 0 6 (a) ICjj^J; ? (Z. BfTlBfflS 

«fcy. (§2^1) 3&^&t,5-*a>sai (ft 

a>««tt]unca-r«eTTLi oeMtLfc 

{ft. 96 (b) fc»1-£3f::* ft2£®£B. AtfWE 
[0 0 3 9] «: % »Efl«tt#^-:79<D*2±B 

so. SLMft^stfrEern 1 o$HPifci*i^f 

></LX. 06 (c) ft2E»1 03& 

tffMES2E»i 0 3ojBBoffi«£is<»i&«&jfl 

(*9>KB) 10 4t»*«. fete. ttEft2E«R 
1 o 3 &tf »tf«fiji 1 o 4 (i. HI 2 ( b ) iz 

[0 0 4 0] jfcic* HfrtSSB^S«^jS«m 1 ' 

«*tf % Mlfi4f*U— 0 7 (a) lZ7jk?± 

viz. b3p«pi A$ijai, *a>fc. «ria»att»Ei 

09A^l^f>^Lt, H7 (a) XtfB 7 (b) |C 

^-r <t 5 iz. ft 1 e« 1 o 2 A&tffoft»»«a? 1 

0 2B^M«o fete. HI 7 (a) T?li-$P^BSLT 
l>6*><. ^ttSflfgJ&ag^ 1 O 2 Bit. ft 1 SIS 1 O 2 A 

£Mft. tiL<aff2EM«*^LTireHn*i ace) 
jbhi::5i*es*iti**o 



[004 1] 08(a) »=^-r<fc5(C % SJffift 1 

Effil 0 2AMfa)WSIffl^1 0 2B$rt»^6 

hVi^bvX K<7)<J;5fe@EJ®iSlI^ 1 O 

[0042] m«<fco£;£. *^f8#>o£;£. & 
«LM4«fttf>o*ftfe£*Sffllvc. B8 (b) ICS** 
ttEftlEflU 0 2AO9>fW>f-f>^ 
i O 2 Ba>itA,tz&t$ttt&&<i-&tzito<D 

tb-oZM (ft2tf>o£/l) 10 7»*t*. dflOi* 
mftlZ. lWEft2±Ba>ft2Ei8l O 3&tffg*fe^{£JI 
1 O 4_b<7)ffl#>o^JI 1 0 5(0SHI=ti % »4k*R&jt-r 
*fctf>lctf>o*Ji 1 0 7t»J*-r*. WEtf>-D#«1 O 
7f*. — -;/>r;U (N i) *>o#Ji;&tf* (A 

u) iOot«i«ILT»*t«. 
[0 0 4 3] Stele. 0 9 (a) XtfH9 (b) ic**-«fc 
5iz % Krffift2lEjgi o 3<E>Jli2(;:. v;u#u 
vXh (SR) (Dcfc5fe&#<&$e»flM 0 B«*Lt 
*Hb£t!:£<b. *SM6«0)T-BGAS!(3>#*(*»B-e 
ffiL^£> 2 > £ JUf}ijj|(7)@E$ji"T" — (TABf — "J) Mfi 

[0044] 010 ( a ) H 10(b) iZ^ 

-f£5U\ J»EE«^— ?1<D«TEft2E«1 0 3&tf 

»«ifin 0 4±ic nrcEii7— 7io>iiq«i a 

£ ¥BMi::«fe*{a»=|§BPffl£*?-5 ? -f yi/A«a>Jft 
Site (»»*t) 2£EgL. ffiSH»»i*2 0!)«rfaiB«lT- 

T. iMBEH-r— £ttlMK3£»»-r« 0 COi 
B5tE^«i«: (»»#) 2 < tLT. «7Ltf % »H<btt 

k»®&3%&mr&tzftizmmmm&'?z>tf. m 

BE8f-?l a>B2E« 1 o 3 ^tt«lfi| (^> 
KB) 1 0 4<7>r B 1(£ffe|ii*1 O 8T?ffl«>&*lTl^-6fc«> 
?K-f KA<fe<. *D»»(D7R-f K0)l(6aiCcfe*«IEft2E 
ai03i«»* (ffi*tt) 2<DW**|»CC±rt<-C# 
^>o WE»«(* (tt»4t) 2(4. BfTEft 

2E1B1 0 3Xtfft*tfil1 o Ammo^tb^Pto) 

liMLr. Hrtfl)tilltttft6tifij:a(:t«. 

[0045] StelC. 01 1 (a) 1 (b) IC^ 

A«|:*«tf«y?4«8«L, me¥Wf9^4a) 
WM4 0 1 tUElSf-^KDSliaai O 2 A 

[0 0 4 6] *0)'&. WEEIBt— ^1 0)IHPffl1 Al*g 

*102B±|:#-;H?7S»|t*t, 017bS0 
4»c^Lfcck5fe. *IIS6«!ia>T-BGAl!(D*#{*g 
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1 0 4 K*<fcUfctf>. MfHm2iS^1 03 t 

[0 0 4 7] l2Lh»«Lfc«fcdlC *HJ6ftia>*»f*:|S 
■"CI** frfESB^^f— ^ (TABf-^) 1<D. ttj&£ 

l=. XttCDffcftttl 0 5t«StT»b*1*, frfES§2 
E81 0 3<tMia^2iE*ai o 3©BHic»(tP)*L-6tt 
ife^fiS (f^VKB) 1 0 4<DB£ltrGlfiit{*1 O 5 

B1 0 4±(C^>-h«(7)$fe^t*: 2«»ilfc 
£#(c % frfE3i2iEf®i 0 3(7>aa(Z7K>r Ktf-e^ttl* 

t 1 — Z?1 i:»8(*20)S*®rt'C?(D^7 t >^fl)jB±S* 
2 0>M)|(:: £ *¥tt{*SB<D7& ^fg^T * d t » 

[0 0 4 8] ilirfE* 1 1BIS 1 o 2 AStf^-cD^ff 

0 2b±c, Ao*»s»fiM-«nHc. me 

m2|E^1 O 3 & fgifemft Jl 1 0 4<DSBC: ; fc,H«a> 
<fco£JI1 0 7fi»«t*utT?, fttB)R2£IRl 0 3 
»tftt*»Ml O 4(Dfg1b£|»lf£(DT?. flfEm2iE 
« 1 O 3&l/f£ife^{£Jf 1 o 4a>^b(Ccfc^fflr|E»S4* 

[0 0 4 9] BLt. *«U£« MfE3gJfc#Jfcg^J|te 
[0 0 5 0] 

[0051] ( 1 ) ^— :73M*®BBi=EB*«»rt*jK 

fcE«^-^(c»*#*^ Lttt»««atf Lfc T - B 
GAS©¥*i*«BI=j3l*T. WfBE«x-:7*:»## 

ommmiz^ k*<*i:*^ 
[0052] (2) ^-^at*ta>HBi=E«3&<»***i 

fcE«x-^l=»»*t*^ LTJk»«t»» Lfc T - B 
[BBOBJftttMl] 

[b 1 ] *&mz±*-nnmo¥m*mmomimtiL 



«3tBTF**. 
[03] 02 (b) <7>Sl#ft*m-Cfc3 0 
[04] 030>B-B' ^T?O^ie®fB0^U:c~C' 

[05] ^mmmco^m^mcDu^m^mBM^^tz 

[0 6] «Kttfl(D¥ff»ttB(DSjft^«|ttnr«/!: 
#>a>m5E0Trfc£o 

[07] 4MkMa)¥«tM»ont«aeKM-r«fc 

[0 9] *IIS6^jO#«i*gg(7>Sit^^|ftBJ^^/-- 

[010] *ntoma>¥mftii*oM&tt&mRTz 
tztbom&mvfc&o 

[011] ^it«<04i*{M«a>wt«tt«iui)-r« 
tztoom&mx-ib&a 

[0 12] tt*(DT-BGASa)*»it«iE<Dlttll»«ja 

*^-rs*0*cfe-So 

[0 13] tt3k<DT-BGASla>¥«{4:StBa)«tMKrit 

[»*©■«] 

1 E«t— (TABf-^) 

1 a Banff 

1 o 1 x-^*S« 

1 o 2 a n 1 iE<a 

1 0 2 B ttffiSISttT 

103 ^2iE^ 

1 0 4 fgtfc^ttJI 

105 ^<fco£JI <»1*>o#Ji) 

1 0 6 e«fi«B 

1 0 7 tf>o#H (l2^o^I) 

1 o 8 mmi* 

1 0 9 A, 1 0 9 B fljg 
2 

3 KMC 

4 *»»^^>r 

4 O 1 ftff 

5 Tf-O-r-r Xfr?** 

6 ^E-;u KWBB 

7 tK— JUffiT 
8 

1 o er?L 

1 1 tf-f K 
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